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Abstract
Background
High-risk pregnancies, such as twin pregnancies, deserve particular attention as mortality is
very high in this group. With a view to inform policy and national guidelines development for
the Sustainable Development Goals, we reviewed national training materials, guidelines,
and policies underpinning the provision of care in relation to twin pregnancies and assessed
care provided to twins in 8 Eastern and Southern African countries: Kenya, Malawi, Mozam-
bique, Rwanda, Tanzania, Uganda, Zambia, and Zimbabwe.
Methods and findings
We located policies and guidelines by reviewing national repositories and by contacting
experts to systematically map country-level maternal and newborn training materials, guide-
lines, and policies. We extracted recommendations for care for twins spanning ante-, intra-,
and postpartum care that typically should be offered during twin pregnancies and childbirth.
We compared care provided for mothers of twins to that provided for mothers of singletons
during the ante-, intra-, and postpartum period and computed neonatal mortality rates using
the most recent Demographic and Health Surveys (DHS) data for each country. There was
a paucity of guidance on care specifically for twin or multiple pregnancies: None of the coun-
tries provided clear guidance on additional number of antenatal care visits or specific ante-
natal content, while 7 of the 8 countries recommended twins to be delivered in a
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comprehensive emergency obstetric and neonatal care facility. These results were mirrored
by DHS results of 73,462 live births (of which 1,360 were twin) indicating that twin pregnan-
cies did not receive more frequent or intensified antenatal care. The percentage of twin
deliveries in hospitals varied from 25.3% in Mozambique to 63.0% in Kenya, and women
with twin deliveries were between 5 and 27 percentage points more likely to deliver in hospi-
tals compared to women with singleton live births; this difference was significant in 5 of the 8
countries (t test p < 0.05). The percentage of twin deliveries by cesarean section varied from
9% in Mozambique to 36% in Rwanda. The newborn mortality rate among twins, adjusted
for maternal age and parity, was 4.6 to 7.2 times higher for twins compared to singletons in
all 8 countries.
Conclusions
Despite the limited sample size and the limited number of clinically relevant services evalu-
ated, our study provided evidence that mothers of twins receive insufficient care and that
mortality in twin newborns is very high in Eastern and Southern Africa. Most countries have
insufficient guidelines for the care of twins. While our data do not allow us to make a causal
link between insufficient guidelines and insufficient care, they call for an assessment and
reconceptualisation of policies to reduce the unacceptably high mortality in twins in Eastern
and Southern Africa.
Author summary
Why was this study done?
• Recent publications have shown high mortality in twin pregnancies in low- and middle-
income settings.
• Previous research, limited to a few countries in sub-Saharan Africa, suggested that twin
pregnancies receive substandard care.
• Very little is known about the underlying reasons for substandard care provision, which
constrains the development of specific interventions.
• We sought to assess factors behind substandard care—specifically country policies and
guidelines underpinning the provision of care for twins—and the care provided, using
the Demographic and Health Surveys data from 8 Eastern and Southern African
countries.
What did the researchers do and find?
• We mapped and reviewed national training materials, guidelines, and policies under-
pinning the provision of care.
National policies and care provision in pregnancy and childbirth for twins
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• We also assessed antenatal and childbirth care provided to twins based on nationally
representative surveys including 1,360 twin births out of 73,462 live births in Kenya,
Malawi, Mozambique, Rwanda, Tanzania, Uganda, Zambia, and Zimbabwe.
• Three of 5 countries with national emergency obstetric care in-service training materials
omitted a specific section for management of twin deliveries, while university-led pre-
service trainings included twins consistently.
• None of the training materials, guidelines, or policies provided clear guidance on an
additional number of antenatal visits for twin pregnancies, while 7 of the 8 countries
recommended twins be delivered in hospitals providing comprehensive emergency
obstetric care.
• The percentage of twin deliveries in hospitals varied from 25.3% in Mozambique to
63.0% in Kenya, and women with twin deliveries were between 5 and 27 percentage
points more likely to deliver in hospitals compared to women with singletons.
What do these findings mean?
• These findings suggest that the lack of specific national training materials, guidelines,
and policies may be one reason for the suboptimal care provided to twin pregnancies,
although our 2 findings of (i) substandard guidelines and (ii) substandard care cannot
be linked formally.
• The findings call for more attention within national training materials, guidelines, and
policies towards this high-risk group within the Sustainable Development Goal
programming.
• Research is needed to investigate whether insufficient diagnosis of twin pregnancies,
insufficient clinical guidance, or both critically affect care provision and are important
beyond other demand side factors.
Introduction
Large improvements in child mortality in low- and middle-income settings within the past 25
years have led to greater attention to early life as well as high-risk groups, including multiple
gestation pregnancies [1–3]. Pooling data from 30 sub-Saharan African countries, Monden
and Smits reported a 5-fold higher neonatal mortality in twins compared to singletons (2009–
2014) [3]. Similarly, smaller studies from sub-Saharan Africa reported 3- to 4-fold higher neo-
natal risk ratios in twins compared to singletons [4–8]. While we lack information from low-
income countries, 5-fold higher stillbirth rates are seen in twins compared to singletons in
high-income settings [9–11]. Multiple pregnancies are also associated with an increased occur-
rence of hypertensive disorders, anaemia, and ante- and postpartum bleeding [8,12], resulting
in higher rates of potentially life-threatening conditions in mothers of twins compared to
mothers of singletons, partially compounded by the fact that twin births are more likely in
older mothers [13].
Twin pregnancies exceed 2% of the total births in parts of sub-Saharan Africa [14]. Recent
evidence suggests that 10%—or 300,000 deaths—of the 3 million deaths in children below 5
National policies and care provision in pregnancy and childbirth for twins
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years are in twins in sub-Saharan Africa [3]. About 60% of twins are delivered prematurely
[15], necessitating special neonatal care. While twins can be safely delivered vaginally if the
leading twin is in a cephalic position [16], cesarean section delivery is indicated if the leading
twin is in a breech or transverse position. Typically, delivery in a referral facility with sufficient
obstetric and neonatal capacities, including access to cesarean section, is recommended, as
well as intensified screening and care for hypertensive disorders, anaemia, premature labour,
and fetal growth [17].
While twin pregnancies deserve special care, studies indicate that mothers of twins fail to
receive intensified antenatal care (ANC) or to be delivered at a higher rate in facilities com-
pared with singletons [3,18]. Similarly, Virgo et al. suggested that women with pregnancy risk
factors in general do not seek care in facilities more often than those without risk factors [19].
ANC services in low-resource settings have struggled to implement the most basic interven-
tions, such as detection and care for anaemia and hypertensive disorders [20–22]. The focused
ANC strategy advocated by the World Health Organization (WHO) since the early 2000s puts
major emphasis on providing services to all pregnant women regardless of the risk profile
[23,24]. The new WHO ANC guidelines, published in 2016 [25], revisited the ANC strategy
and risk screening. The guidelines now explicitly recommend early ultrasound for all pregnan-
cies to detect multiples and to determine chorionicity, preferably before 24 weeks where feasi-
ble [25].
In view of the increasing importance of focusing on multiple pregnancies for sustained
mortality reduction, and in view of the repositioning of risk screening for twins during ANC,
we aimed to review present practices for twin pregnancies from the perspective of national rec-
ommendations and in terms of care actually received. We reviewed national training materials,
guidelines, and policies underpinning the provision of care in relation to twin pregnancies and
assessed care provided to twins using data from Demographic and Health Surveys (DHS) in 8
Eastern and Southern African countries: Kenya, Malawi, Mozambique, Rwanda, Tanzania,
Uganda, Zambia, and Zimbabwe.
Methods
The 8 Eastern and Southern African countries were selected based on availability of recent
DHS data [26] and collaborators interested in joining the research team to conduct this
mixed-methods study.
Mapping and analysis of training materials and guidelines
We located documents spanning training materials (national and international trainings),
national textbooks used in pre- and in-service training, guidelines, and policies by (i) review-
ing national repositories, (ii) contacting experts from ministries of health, and (iii) contacting
teachers at national training institutions (S1 Fig; S1 Table). National training materials were
defined as books, book chapters, or participants’ or trainers’ manuals with reference to antena-
tal, intrapartum, or postnatal care. Guidelines were defined as any document that aimed to
provide an overview on what care is to be provided, including clinical flowcharts. We also con-
sidered the antenatal card, the woman-held record documenting care throughout pregnancy
and childbirth, as one such document. Policies were included in the final list of documents if
they related to clinical or organisational aspects of care provision for maternal and newborn
health. The initial research was done in January 2018. Based on the initial search, we compiled
a list of country-level training materials, guidelines, and policies relating to maternal and new-
born care. We crosschecked the obtained list of training materials, guidelines, and policies
with country members of the professional associations of obstetrics and gynaecology as well as
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midwifery associations, international agencies, and responsible persons of pre-service train-
ings in obstetrics and gynaecology and midwifery in February and March 2018. Our country
co-authors asked professional contacts at the ministries of health and professional organisa-
tions for training materials specifically on focused ANC and emergency obstetric care. Satura-
tion was defined when no new documents could be identified by our country co-authors
within their professional networks.
Two authors, the country representative and CH, extracted the information on care for
twins from located documents using a data extraction form that was piloted and refined to
capture all elements mentioned in relation to twin pregnancy and childbirth (S2 Table). The
data extraction form included preventive, diagnostic, and curative actions, spanning topics
typically covered in obstetric textbooks (identification of twin pregnancies, special care during
pregnancy, timing and mode of delivery, special care and precaution during birth, and special
care for the newborns including breastfeeding) [17,27] and WHO guidance [28].
Analysis of care received in pregnancy and childbirth
Data. We used the most recent DHS dataset for each included country available as of
April 2018. DHS surveys are cross-sectional, nationally representative household surveys.
Standard model questionnaires are used but can be adapted by each country. Manuals and
technical assistance ensure that the survey procedures followed in each country are similar,
providing data comparable across countries. The surveys include questions on household and
individual characteristics, child survival and health, and details on antenatal and childbirth
care; the questionnaires are administered at the household level by trained interviewers. Data
are generally based on the self-report of women of reproductive age (15–49 years) within sam-
pled households. The sampling design is a multi-level cluster survey. Our analytical plan, cate-
gories used, and the outline of the tables were agreed on within the team of authors prior to
the data analysis in a series of telephone conferences.
Population. All women aged 15–49 years with 1 or more live births in the 5-year survey
recall period were included in the analysis. We defined a delivery as an event of giving birth; a
woman experienced 1 delivery event regardless of whether she delivered a singleton or twins.
Analysis. We examined the coverage with ANC by looking at the percentage of women
who reported initiating ANC in the first trimester of pregnancy (before month 4 of pregnancy)
and who received 4 or more antenatal visits during pregnancy. Content of ANC was assessed
by looking at the percentage of women who used ANC receiving each of 5 components mea-
sured on surveys: having had blood pressure measured at least once during ANC, having had a
urine sample taken, having had a blood sample taken, taking iron supplementation, and
receiving information on pregnancy complications. A small percentage (<5%) of women who
used ANC reported not knowing/remembering whether they received these care components;
we re-coded their responses as not having received this care, as done in previous studies [29].
We assessed the location of the most recent delivery (percentage in any health facility and
in a hospital). Hospitals were defined as locations that have the capacity to provide compre-
hensive emergency obstetric care for women with complications. The categorisation of deliv-
ery locations into hospital versus lower level was done in consideration of the local context
and health system in each country and the response options on the survey, and is shown in
S3 Table. The small number of observations for which type of delivery facility was missing
were categorised as lower level. We also estimated the percentage of singleton and twin deliver-
ies by cesarean section. Cesarean sections were only reported for deliveries in health facilities,
and the few deliveries where mode of delivery was missing were excluded from analysis of
cesarean section. Content of immediate postnatal care for mothers and babies was assessed by
National policies and care provision in pregnancy and childbirth for twins
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examining the percentage of all deliveries where the newborn was weighed after birth and
where the newborn was breastfed immediately (within an hour of birth). In the Kenya survey,
a random half of the sample of women were not asked about care content; these were excluded
from the analysis.
We performed descriptive statistics and assessed differences in relation to socio-demo-
graphic characteristics of all singleton and twin deliveries in the 5-year survey recall period.
Triplets and higher order multiples were excluded as a rare event—only 14 such deliveries
were captured on the 8 surveys used. We assessed differences between singleton and twin live
births for maternal age at delivery, parity before the index delivery, household wealth score,
and maternal years of education. Women could contribute more than 1 delivery if they had
more than 1 live birth in the recall period; their values for maternal age and parity were calcu-
lated at the time of each delivery event. However, for coverage and content of ANC and deliv-
ery care, we examined only the most recent delivery resulting in a live birth. We also calculated
the newborn mortality rate per 1,000 live births.
We hypothesised that women who had twin deliveries, if correctly identified during preg-
nancy, would have received higher coverage and content of ANC and delivery care. We pres-
ent p-values for t tests showing the difference in proportions. For selected indicators across the
pregnancy and delivery care continuum, we also provide rate ratios comparing twin to single-
ton deliveries.
We tabulated missing data and performed a sensitivity analysis for variables that exceeded
3% missing data: We present analyses where missing data are treated in the opposite way as
proposed in the main analysis and where missing data are excluded (S1 Text).
Analysis was conducted using Stata 15 SE (StataCorp, College Station, Texas) and adjusting
for survey design (svyset for clustering, survey weights, and stratification). We consider
p-values < 0.05 to be statistically significant. Findings from each country are presented sepa-
rately; no pooled analysis was conducted due to contextual heterogeneity. This study is
reported as per the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guideline (S1 Checklist).
Ethical approval. We used data in the public domain only. The DHS receive government
permission, use informed consent of the head of household and interviewed women, and
assure respondents of confidentiality. The Research Ethics Committee of the London School
of Hygiene & Tropical Medicine approved our analyses.
Results
Training materials, guidelines, and policies
We identified 62 training materials, guidelines, and policies (S4 Table) with varying availability
and focus between the countries. For example, ANC training guidelines were only available in
Rwanda and Tanzania. In 3 countries (Malawi, Zambia, and Zimbabwe), obstetricians and mid-
wives had prepared training materials for university-led pre-service training while in Tanzania,
Mozambique, Uganda, Rwanda, and Kenya, important training materials (life-saving skills or
emergency obstetric care trainings) were prepared by the ministry of health. In addition, inter-
national training curricula and materials were reviewed, such as the Advances in Labour and
Risk Management (ALARM) course manual [30], the Advanced Life Support in Obstetrics
(ALSO) [31], and the life-saving skills Making It Happen training [32]. These were implemented
to varying degrees in Uganda, Kenya, Tanzania, Zimbabwe, Malawi, and Rwanda.
In 7 out of the 8 countries, at least 1 document highlighted twin pregnancies as being at
increased risk, with particular reference to complications such as anaemia and pre-eclampsia
(Table 1).
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Advice on identification of twin pregnancy referred to exaggerated symptoms of pregnan-
cies such as “increased symptoms of early pregnancy (i.e. nausea, vomiting)” [33] or a mis-
match between gestational age and fundal height, which is to be checked by an ultrasound
scan. Only training materials from Zimbabwe proposed a scan before 24 weeks as a primary
diagnostic measure for all pregnancies. In none of the countries was explicit guidance found
on additional ANC visits for confirmed twin pregnancy. Documents in all countries, except in
Uganda, explicitly recommended that twin deliveries should be planned in a hospital or a com-
prehensive emergency obstetric care facility, in other words a facility able to perform a cesar-
ean section. In Kenya, for example, the national guideline on quality obstetric and neonatal
care recommended “in case of suspected twins, advise mother to visit a facility that can provide
Comprehensive Emergency Obstetric and Newborn Care to prepare for delivery” [34]. In
Mozambique and Tanzania, such advice was, however, only available as a note on the antenatal
card. Special advice on the mode of delivery was only available in half of the countries (Kenya,
Malawi, Rwanda, and Zimbabwe). Life-saving skills and emergency obstetric care trainings
gave very limited advice on how to manage a twin delivery, with no advice on care during
birth in Rwanda, Tanzania, and Uganda. The training materials in Kenya and Zambia
included a short session on twin deliveries, but no details were available on the content. Thus
it remains unclear if guidance included advice on mode of delivery, management of the second
twin, and precautions to be taken, such calling a second paediatrician for standby. Locally pro-
duced textbooks and training materials prepared by obstetricians and midwives to support
university-led pre-service training included more details on twin pregnancies and deliveries,
including advice on specialist care, assessing chorionicity using ultrasound for risk determina-
tion, preparation of double delivery sets, and sufficient staff. Only kangaroo mother care and
infant and young child feeding guidelines in Tanzania included advice on breastfeeding twins.
The 3 international trainings of ALARM, ALSO, and Making It Happen included a dedicated
chapter for twin pregnancy and childbirth (S4 Table). The Jhpiego-promoted trainings of
Helping Babies Breathe and Helping Mothers Survive did not include any special aspects of
twin care.
Care received in pregnancy and childbirth
The dates of the 8 included DHS surveys ranged from 2011 (Mozambique) to 2016 (Uganda).
The sample of women with live births in the 5-year recall period ranged from 4,832 in Zimba-
bwe to 14,949 in Kenya (Table 2), with a total of 100,829 live birth deliveries. The percentage
of live birth deliveries that resulted in multiple births (twins and higher) ranged from to 1.42%
in Rwanda to 2.07% in Mozambique; the vast majority of multiple births were twins. Twins
were therefore a relatively rare event, but of the 8 included surveys, there was a sample of>100
such deliveries in each country in the 5-year recall period, a total of 1,695 in the 8 countries.
Compared to women who had singleton deliveries, women who had twins were significantly
(p< 0.05) older in every country except in Rwanda. Across the 8 countries, the average differ-
ence in mean maternal age of women delivering twins versus singletons was 1.9 years (largest
in Zambia, 3.4 years). Similarly, women with live twin deliveries were of significantly higher
parity compared to women delivering singletons in all countries except for Rwanda. The aver-
age extent of this difference was 0.5 years across the countries. We found no meaningful
household wealth and education level differences between women having singletons and
women having twin deliveries (S6 Table), although we detected a statistically significant differ-
ence in wealth in Rwanda (women having twins were poorer) and in education in Kenya
(mothers of twins had slightly more years of education) and in Zambia (mothers of twins had
slightly fewer years of education). The newborn mortality rate for twins ranged from 92.6 per
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1,000 live births in Rwanda to 148.2 in Malawi, and in every country was significantly higher
than the rate among singletons.
The analysis samples for coverage and content of ANC and delivery care were restricted to
women’s most recent live birth (total of 73,462 live births, of which 1,360 were twin). Table 3
shows that the percentage of women starting ANC in the first trimester of pregnancy was low,
exceeding 50% only in Rwanda. There were no meaningful differences in the coverage of early
ANC across the countries, and coverage was significantly higher for twins compared to single-
tons only in Malawi. Similarly, there were no significant differences in coverage with 4 or
more ANC visits during pregnancy between singletons and twins in any country. In terms of
content of ANC among women who accessed ANC, we found that the percentage of women
receiving the 5 assessed care components varied widely across the included countries and care
components. However, significant differences in the likelihood of receiving these components
between singletons and twins were an exception. Specifically, the percentage of women report-
ing having had their blood pressure measured at least once during ANC was significantly
higher, by around 10 percentage points, among women delivering twins in Rwanda and
Uganda. Women with twin deliveries were not significantly more likely to report giving a
urine sample or taking iron supplementation compared to women with singletons, in any
country. Only 4 of the 8 included country surveys asked women whether they received coun-
selling on potential complications during pregnancy; there were no significant differences
between women with twin versus singleton deliveries in these countries. The percentage of
women reporting having had a blood sample taken at least once during ANC showed the high-
est coverage across the 5 care components included in the analysis, but there were no signifi-
cant differences between women with twins and singletons, except in Zambia, where women
with twins were less likely to report receiving this care component.
In regard to delivery care, Table 4 shows that the percentage of singleton deliveries occur-
ring in health facilities ranged from 61.0% in Mozambique to>90% in Malawi and Rwanda.
Women with twin deliveries in Kenya, Rwanda, and Zimbabwe were significantly more likely
to deliver in health facilities than women with singletons. However, between 2% (Rwanda) and
>30% (Mozambique and Tanzania) of twins were born outside of health facilities across the
countries. The percentage of twin deliveries in hospitals varied from 25.3% in Mozambique to
63.0% in Kenya. Women with twin deliveries were between 5 and 27 percentage points more
likely to deliver in hospitals; this difference was significant in 5 of the 8 countries. The percent-
age of twin deliveries by cesarean section ranged from 8.6% in Mozambique to 36.3% Rwanda,
and was significantly higher than cesarean section rate for singleton deliveries in all countries.
The percentage of newborns weighed at birth ranged from around two-thirds to more than
97%, but we found no significant differences between singletons and twins in any country.
The sensitivity analysis for Malawi, where more than 6% of responses were missing, gave simi-
lar results when missing data were excluded from the analysis, while a lower percentage of
weighing was seen in twins when missing data were treated as “not weighed” (S1 Text). The
percentage of singleton newborns put to breast within an hour of delivery ranged from
around half to four-fifths. In all countries, twins were less likely to initiate breastfeeding imme-
diately—the average difference across the 8 countries was 11 percentage points. This difference
was statistically significant in 5 countries. The sensitivity analysis done on data from Mozam-
bique indicated similar differences when missing data were treated as “babies breast fed imme-
diately” or when missing data were excluded from the analysis, but the differences were no
longer significant.
Table 5 summarises the differences between singleton and twin deliveries across the ANC
and delivery care continuum, culminating in newborn survival. It shows that twin deliveries
were, with some exceptions, not more likely to receive early ANC or 4+ ANC visits. However,
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they were between 1.1 and 2.0 times more likely to occur in a hospital, and 1.7 to 4.0 times
more likely to be by cesarean section. Across the included countries, the newborn mortality
rate was 4.5 to 6.9 times higher for twins compared to singletons.
Discussion
The reviewed training materials, guidelines, and policies indicated limited guidance in regard
to twin or multiple pregnancies in 8 Eastern and Southern African countries: Recommenda-
tions to diagnose twin or multiple pregnancies were based on unspecific symptoms, such as
aggravated symptoms of pregnancy. None of the countries provided clear guidance on addi-
tional care and number of ANC visits. In 7 of the 8 countries, at least 1 document recom-
mended twins to be delivered in a hospital or comprehensive emergency obstetric and
neonatal care facility. Only 2 of 5 identified emergency obstetric and neonatal care training
materials included a session on management of twin or multiple delivery. The deficits in guid-
ance and advice were mirrored by the observed care received: Twin pregnancies did not
receive earlier, meaningfully more frequent, or intensified ANC. Still, women with twin deliv-
eries were between 5 and 27 percentage points more likely to deliver in hospitals; this differ-
ence was significant in 5 of the 8 countries. The percentage of twin deliveries by cesarean
section varied from 9% in Mozambique to 36% Rwanda. Newborn mortality rate was 4.5 to 6.9
times higher for twins compared to singletons in the 8 countries.
It has also been raised in other studies twin pregnancies do not receive sufficient attention
and care during the ante- and intrapartum period. In Nigeria, the average number of ANC vis-
its was similar for singleton and multiple pregnancies, while more women of multiples deliv-
ered with a skilled attendant [18]. Bellizzi et al., pooling all DHS data from 60 low- and
middle-income countries, also reported only a marginally increased number of ANC visits in
twins compared to singletons [35]. However, since the rate of premature delivery is higher in
twins, they are less likely to be exposed to the same number of visits, ANC procedures, and
investigations, which might partially explain the results.
We observed low rates of cesarean section among twin deliveries: between 9% (Mozam-
bique) and 36% (Rwanda). Very low cesarean section rates in twin deliveries were also
Table 4. Delivery and postnatal care coverage and content for women’s most recent live birth delivery in the survey recall period, by country.
Country Delivery location Mode of delivery Newborn/postnatal care and practices
Percent of all deliveries in a
health facility
Percent of all deliveries in a
hospital
Percent of all deliveries by
cesarean section
Percent of all newborns
weighed at birth
Percent of all newborns
breastfed within 1 hour of
delivery
Singleton Twin p-Value Singleton Twin p-Value Singleton Twin p-Value Singleton Twin p-Value Singleton Twin p-Value
Kenya� 67.1% 80.5% <0.001 48.0% 63.0% <0.001 9.4% 25.2% <0.001 71.5% 76.2% 0.385 62.3% 53.0% 0.103
Malawi 93.7% 92.3% 0.367 36.0% 47.5% <0.001 6.1% 19.4% <0.001 92.5% 90.1% 0.210 76.5% 65.4% <0.001
Mozambique 61.0% 65.4% 0.335 20.7% 25.3% 0.190 4.4% 8.6% 0.005 60.5% 62.7% 0.641 75.9% 67.4% 0.038
Rwanda 92.2% 97.9% 0.042 27.2% 54.3% <0.001 12.7% 36.3% <0.001 93.6% 97.8% 0.101 79.3% 55.4% <0.001
Tanzania 67.9% 66.7% 0.792 35.3% 43.6% 0.109 6.7% 21.5% <0.001 68.4% 68.7% 0.948 52.0% 42.4% 0.088
Uganda 76.7% 75.5% 0.716 37.3% 42.3% 0.179 7.2% 11.9% 0.028 71.3% 67.2% 0.220 65.8% 54.9% 0.004
Zambia 72.9% 79.5% 0.109 24.9% 37.7% 0.001 5.1% 10.5% 0.009 73.7% 76.1% 0.575 65.1% 64.9% 0.962
Zimbabwe 82.1% 92.9% 0.025 40.0% 55.5% 0.014 5.8% 23.4% <0.001 85.5% 93.8% 0.025 57.3% 44.2% 0.025
Sample sizes as reported in Table 2.
�Kenya content of care indicators were only asked for a random subsample of the respondents; the sample sizes of singleton and twin deliveries were 7,056 and 111,
respectively.
https://doi.org/10.1371/journal.pmed.1002749.t004
National policies and care provision in pregnancy and childbirth for twins
PLOS Medicine | https://doi.org/10.1371/journal.pmed.1002749 February 19, 2019 13 / 19
reported from Nigeria, at only 7% [18]. This is in contrast to studies in high- and higher-mid-
dle-income countries, where 60%–70% of deliveries in multiples are reported to be by cesarean
section (63% in the UK, [36] 60% in Peru [37], 70% in Singapore [38], and 68% in Thailand
[39]). The low rate of cesarean section might reflect the cascade of missed opportunities during
ANC, insufficient referral advice for hospital care, missing clinical skills to manage twin deliv-
eries, and, to a lesser degree, methodological issues, as we missed stillbirth deliveries.
Of particular concern is also the fact that there was still a substantial fraction of twin deliv-
eries at home (more than 1 in 5 deliveries in 5 of the 8 countries included). Our data cannot
provide any explanation for why women delivered at home as we have no information about
whether the twin pregnancy was not diagnosed or the women experienced fast premature
labour or faced accessibility problems for other reasons. We report newborn mortality rates 5-
to 7-fold higher in twins compared to singleton pregnancies, which is in line with what Mon-
den and Smits reported based on DHS studies from 2009–2014 in sub-Saharan Africa [3].
Again, we are missing information about the extent to which too late referral, inadequate man-
agement, or other complicating diseases such as hypertensive disorder contribute to mortality.
Our findings confirm that risk screening and management of high-risk pregnancies is
insufficient in Eastern and Southern Africa, a concern also raised by Virgo et al. [19]. Surpris-
ingly, training materials on ANC were not consistently available in the 8 countries, and often
only the ANC card provided advice on where women with risk factors should deliver. It is
worth noting that the focused ANC training materials from Tanzania and Rwanda were silent
on advice for screening and management of twin or multiple pregnancies.
The lack of policy and recommendations for identification of twin pregnancies might be
explained by the policy shift in ANC in the early 2000s from a focus on risk identification to
service delivery, e.g., malaria prophylaxis [40,41]. This shift was further supported by the slo-
gan “Every pregnancy faces risk” [42] and the inclusion of the skilled birth attendant indicator
in the Millennium Development Goals.
We believe this shift might have resulted in too little attention on triaging and referral of
high-risk pregnancies. While the risk factors age, parity, and height are little predictive of preg-
nancy complications, a twin pregnancy carries an important increased risk, and complications
need to be prevented.
Table 5. Rate ratios of selected indicators along the continuum of care comparing twin to singleton deliveries
(based on results shown in Tables 2–4), by country.
Country Antenatal care Delivery care Survival
Started ANC
in first
trimester
Received 4
+ ANC visits
Delivered in
a hospital
Delivered by
cesarean
section
Newborn
mortality rate
(crude)
Newborn
mortality rate
(adjusted)
Kenya 1.4 1.1 1.3 2.7 6.2 6.3
Malawi 1.2 1.1 1.3 3.2 6.9 7.2
Mozambique 1.2 1.1 1.2 2.0 5.4 5.7
Rwanda 1.0 1.1 2.0 2.9 5.2 5.4
Tanzania 1.3 1.0 1.2 3.2 5.0 5.1
Uganda 1.0 1.0 1.1 1.7 4.8 4.7
Zambia 1.0 1.1 1.5 2.1 5.6 6.3
Zimbabwe 0.9 1.0 1.4 4.0 4.5 4.6
Rate ratios with p-values < 0.05 are shown in bold; mortality rate adjustment included maternal age and parity.
ANC, antenatal care.
https://doi.org/10.1371/journal.pmed.1002749.t005
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Still, risk detection alone without improved referral and management of high-risk pregnan-
cies will not improve outcomes, as the first trial on ultrasound screening in low- and middle-
income settings suggests [43]. However, the high mortality in twins and multiples makes it
paramount to give greater attention to this high-risk group within the Sustainable Develop-
ment Goals and the Every Women, Every Child agendas [44,45]. Targeted country policies
and guidelines, as our study indicates, need to support twin pregnancies, from identification
including ultrasound to referral, appropriate management, and special care after birth.
Methodological considerations
The strength of our analysis lies in the comprehensiveness of our analysis, spanning from (i)
examining training, guidelines and national policies underpinning the provision of care to (ii)
care and services provided and (iii) mortality outcomes in 8 Eastern and Southern African
countries. By this comprehensiveness, our analysis also provides potential underlying reasons
for missed opportunities and high mortality. We used DHS data, which are nationally repre-
sentative; thus, results are generalisable to the respective country. The dataset was very com-
plete, with few missing data.
Still, our analysis faced limitations. We used women’s reports of care received during preg-
nancy and childbirth, which are prone to recall bias, and we cannot exclude some errors, for
example, misclassification of newborn deaths as stillbirths [46]. It is also likely that we have
missed some twin deliveries where 1 twin was born alive and the other stillborn—these might
have been misreported as singleton live births. Stigmatisation of twin deliveries in some societies
might have resulted in underreporting of twin live births. Moreover, there are reports that
women have problems in accurately recalling certain interventions, such as immediate breast-
feeding [47], and it is known that women who undergo cesarean section may miss recognising
that their baby’s weight was taken. Also, the sample of twin deliveries was small, especially in the
sample restricted to women’s most recent live delivery, for which information on ANC is avail-
able. Thus, we faced limited power to detect differences. Still, the sample was large enough for
clinically meaningful differences of about 10 percentage points and wider. Finally, we were lack-
ing information on mode of conception (in vitro fertilisation or not) and chorionicity, which is a
key determinant of perinatal outcomes in twin pregnancies. We also cannot determine whether
the lack of detection of twin pregnancies or the missing guidance on the needed intensified care
in pregnancy and childbirth resulted in the insufficient care. However, we believe that both
aspects are interlinked and that only an experimental study could shed light on this question.
We faced limitations in categorising hospitals and referral delivery facilities. Some DHS
surveys include more answer options, others less. While we grouped the available categories
into hospital and lower level on advice of our national collaborators, we cannot exclude some
misclassification due to survey response options or women’s recall.
We cannot exclude that we missed training materials, guidelines, and policies advising on
care for twins. However, our country collaborators were obstetricians or maternal newborn
health researchers with excellent professional networks in their countries, and they were confi-
dent that they identified all documents.
Conclusion
Our analysis of the most recent nationally representative household surveys collecting data on
live singleton and twin births indicated important missed opportunities in providing special or
intensified care to mothers of twins. Most countries’ guidelines had insufficient specific advice
and recommendations for the care of twin pregnancies. While our data do not allow us to
make a causal link between these 2 findings, it is plausible that one of the reasons for
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substandard care is the lack of guidance. However, the lack of identification of twin pregnan-
cies might also explain results, and both the lack of identification and insufficient guidance are
probably interlinked.
We recommend that, in view of the policy window created by the new WHO ANC and
intrapartum guidelines, high-risk pregnancies like multiple pregnancies should receive
increased attention in policies, guidelines, and trainings to identify risks as well as to define
special and intensified care. While the slogan “Every pregnancy faces risk” was important to
encourage mothers to deliver in a facility, we might need to add “Some mothers and babies
face much greater risks”.
Our study also calls for further research: For policies and guidelines to be specific and rele-
vant, we need to characterise the key bottlenecks and to design and evaluate interventions that
address identification of twin deliveries, referral, appropriate management, and care.
Supporting information
S1 Checklist. STROBE checklist.
(DOC)
S1 Fig. Flowchart of mapping.
(TIF)
S1 Text. Sensitivity analysis of missing data in the DHS surveys.
(DOCX)
S1 Table. Ministry of health addresses and agencies.
(DOCX)
S2 Table. Data extraction form.
(DOCX)
S3 Table. Response options for facility-based delivery locations.
(DOCX)
S4 Table. International training details.
(XLSX)
S5 Table. International training programmes.
(DOCX)
S6 Table. Deliveries resulting in live births in the survey recall period.
(DOCX)
Acknowledgments
We thank Phillip Wanduru for his help locating the policy and guideline documents in
Uganda.
The content of this publication is solely the responsibility of the authors and does not repre-
sent the official views of Merck Sharp and Dohme (MSD).
Author Contributions
Conceptualization: Claudia Hanson, Stephen Munjanja, Agnes Binagwaho, Bellington Vwa-
lika, Andrea B. Pembe, Elsa Jacinto, George K. Chilinda, Kateri B. Donahoe, Sikolia Z.
Wanyonyi, Peter Waiswa, Muchabayiwa F. Gidiri, Lenka Benova.
National policies and care provision in pregnancy and childbirth for twins
PLOS Medicine | https://doi.org/10.1371/journal.pmed.1002749 February 19, 2019 16 / 19
Data curation: Claudia Hanson.
Formal analysis: Agnes Binagwaho, Bellington Vwalika, Andrea B. Pembe, Elsa Jacinto,
George K. Chilinda, Kateri B. Donahoe, Sikolia Z. Wanyonyi, Peter Waiswa, Muchabayiwa
F. Gidiri, Lenka Benova.
Methodology: Claudia Hanson, Stephen Munjanja, Agnes Binagwaho, Bellington Vwalika,
Andrea B. Pembe, Elsa Jacinto, George K. Chilinda, Kateri B. Donahoe, Sikolia Z. Wanyo-
nyi, Peter Waiswa, Muchabayiwa F. Gidiri, Lenka Benova.
Writing – original draft: Claudia Hanson, Lenka Benova.
Writing – review & editing: Claudia Hanson, Stephen Munjanja, Agnes Binagwaho, Belling-
ton Vwalika, Andrea B. Pembe, Elsa Jacinto, George K. Chilinda, Kateri B. Donahoe, Sikolia
Z. Wanyonyi, Peter Waiswa, Muchabayiwa F. Gidiri, Lenka Benova.
References
1. United Nations. Millennium Development Goals report 2015. New York: United Nations; 2015 [cited
2018 Jun 20]. http://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20
(July%201).pdf.
2. World Health Organization, United Nations Children’s Fund. Every newborn: an action plan to end pre-
ventable deaths. Geneva: World Health Organization; 2014 [cited 2018 Jun 20]. http://www.
healthynewbornnetwork.org/hnn-content/uploads/Every_Newborn_Action_Plan-ENGLISH_updated_
July2014.pdf.
3. Monden CWS, Smits J. Mortality among twins and singletons in sub-Saharan Africa between 1995 and
2014: a pooled analysis of data from 90 Demographic and Health Surveys in 30 countries. Lancet Glob
Health. 2017; 5(7):e673–9. https://doi.org/10.1016/S2214-109X(17)30197-3 PMID: 28578941
4. Miyahara R, Jasseh M, Mackenzie GA, Bottomley C, Hossain MJ, Greenwood BM, et al. The large con-
tribution of twins to neonatal and post-neonatal mortality in The Gambia, a 5-year prospective study.
BMC Pediatr. 2016; 16(1):39. https://doi.org/10.1186/s12887-016-0573-2 PMID: 26979832
5. Fottrell E, Enquselassie F, Byass P. The distribution and effects of child mortality risk factors in Ethiopia:
a comparison of estimates from DSS and DHS. Ethiop J Health Dev. 2009; 23(2):163–8.
6. Hammer GP, Kouyate´ B, Ramroth H, Becher H. Risk factors for childhood mortality in sub-Saharan
Africa: a comparison of data from a Demographic and Health Survey and from a Demographic Surveil-
lance System. Acta Trop. 2006; 98(3):212–8. https://doi.org/10.1016/j.actatropica.2006.04.005 PMID:
16777046
7. Guo G, Grummer-Strawn LM. Child mortality among twins in less developed countries. Popul Stud.
1993; 47(3):495–510. https://doi.org/10.1080/0032472031000147266
8. Vogel JP, Torloni MR, Seuc A, Betra´n AP, Widmer M, Souza JP, et al. Maternal and perinatal outcomes
of twin pregnancy in 23 low- and middle-income countries. PLoS ONE. 2013; 8(8):e70549. https://doi.
org/10.1371/journal.pone.0070549 PMID: 23936446
9. Peter C, Wenzlaff P, Kruempelmann J, Alzen G, Bueltmann E. Perinatal morbidity and early neonatal
mortality in twin pregnancies. Open J Obstet Gynecol. 2013; 3(1):78–89.
10. Russo FM, Pozzi E, Pelizzoni F, Todyrenchuk L, Bernasconi DP, Cozzolino S, et al. Stillbirths in single-
tons, dichorionic and monochorionic twins: a comparison of risks and causes. Eur J Obstet Gynecol
Reprod Biol. 2013; 170(1):131–6. https://doi.org/10.1016/j.ejogrb.2013.06.014 PMID: 23830966
11. Cheong-See F, Schuit E, Arroyo-Manzano D, Khalil A, Barrett J, Joseph KS, et al. Prospective risk of
stillbirth and neonatal complications in twin pregnancies: systematic review and meta-analysis. BMJ.
2016; 354:i4353. https://doi.org/10.1136/bmj.i4353 PMID: 27599496
12. Ye C, Ruan Y, Zou L, Li G, Li C, Chen Y, et al. The 2011 survey on hypertensive disorders of pregnancy
(HDP) in China: prevalence, risk factors, complications, pregnancy and perinatal outcomes. PLoS
ONE. 2014; 9(6):e100180. https://doi.org/10.1371/journal.pone.0100180 PMID: 24937406
13. Santana D, Cecatti J, Surita F, Silveira C, Costa M, Souza J, et al. Twin pregnancy and severe maternal
outcomes: the World Health Organization multicountry survey on maternal and newborn health. Obstet
Gynecol. 2016; 4(1):631–41. https://doi.org/10.1097/AOG.0000000000001338 PMID: 26959199
14. Smits J, Monden C. Twinning across the developing world. PLoS ONE. 2011; 6(9):e25239. https://doi.
org/10.1371/journal.pone.0025239 PMID: 21980404
National policies and care provision in pregnancy and childbirth for twins
PLOS Medicine | https://doi.org/10.1371/journal.pmed.1002749 February 19, 2019 17 / 19
15. Conde-Agudelo A, Romero R. Prediction of preterm birth in twin gestations using biophysical and bio-
chemical tests. Am J Obstet Gynecol. 211(6):583–95. https://doi.org/10.1016/j.ajog.2014.07.047
PMID: 25072736
16. Hofmeyr GJ, Barrett JF, Crowther CA. Planned caesarean section for women with a twin pregnancy.
Cochrane Database Syst Rev. 2015;(12):CD006553. https://doi.org/10.1002/14651858.CD006553.
pub3 PMID: 26684389
17. National Institute for Health and Care Excellence. Multiple pregnancy: antenatal care for twin and triplet
pregnancies. London: National Institute for Health and Care Excellence; 2011 [cited 2018 Mar 24].
https://www.nice.org.uk/guidance/cg129/resources/multiple-pregnancy-antenatal-care-for-twin-and-
triplet-pregnancies-pdf-35109458300869.
18. McDonald AM, Campbell OMR. How twins differ: multiple pregnancy and the use of health care in the
2008 Nigeria Demographic and Health Survey. Trop Med Int Health. 2012; 17(5):637–45. https://doi.
org/10.1111/j.1365-3156.2012.02967.x PMID: 22469421
19. Virgo S, Gon G, Cavallaro FL, Graham W, Woodd S. Who delivers where? The effect of obstetric risk
on facility delivery in East Africa. Trop Med Int Health. 2017; 22(9):1081–98. https://doi.org/10.1111/tmi.
12910 PMID: 28627069
20. Betra´n AP, Bergel E, Griffin S, Melo A, Nguyen MH, Carbonell A, et al. Provision of medical supply kits
to improve quality of antenatal care in Mozambique: a stepped-wedge cluster randomised trial. Lancet
Glob Health. 2017; 6(1):e57–65. https://doi.org/10.1016/S2214-109X(17)30421-7 PMID: 29241615
21. Baker U, Okuga M, Waiswa P, Manzi F, Peterson S, Hanson C. Bottlenecks in the implementation of
essential screening tests in antenatal care: syphilis, HIV, and anemia testing in rural Tanzania and
Uganda. Int J Gynecol Obstet. 2015; 130(Suppl 1):S43–50. https://doi.org/10.1016/j.ijgo.2015.04.017
PMID: 26054252
22. Benova L, Tunc¸alp O¨ , Moran AC, Campbell OMR. Not just a number: examining coverage and content
of antenatal care in low-income and middle-income countries. BMJ Glob Health. 2018; 3(2):e000779.
https://doi.org/10.1136/bmjgh-2018-000779 PMID: 29662698
23. Kanyangarara M, Munos MK, Walker N. Quality of antenatal care service provision in health facilities
across sub-Saharan Africa: evidence from nationally representative health facility assessments. J Glob
Health. 2017; 7(2):021101. https://doi.org/10.7189/jogh.07.021101 PMID: 29163936
24. World Health Organization. WHO antenatal care randomised trial: manual for the implementation of the
new model. Geneva: World Health Organization; 2002.
25. World Health Organization. WHO recommendations on antenatal care for a positive pregnancy experi-
ence. Geneva: World Health Organization; 2016 [cited 2017 Jul 21]. http://apps.who.int/iris/bitstream/
10665/250796/1/9789241549912-eng.pdf?ua=1.
26. The DHS Program. Where we work. Washington (DC): The DHS Program; 2017 [cited 2018 Jan 21].
https://dhsprogram.com/Where-We-Work/#activeType=_all&printStyle=false&mLon=12.8&mLat=11.
7&mLev=2&title=Where%20We%20Work&desc=.
27. Feige A, Rempen A, Wuerfel W, Caffier H, Jawny J. Frauenheilkunde. Vienna: Urban & Schwarzen-
berg; 1997.
28. World Health Organization, United Nations Population Fund, United Nations Children’s Fund. Inte-
grated management of pregnancy and childbirth. Pregnancy, childbirth, postpartum and newborn care:
a guide for essential practice. 3rd edition. Geneva: World Health Organization; 2015 [cited 2019 Jan
25]. http://apps.who.int/iris/bitstream/handle/10665/249580/9789241549356-eng.pdf;jsessionid=
BD9D03D89A11675F21283314901FEE5B?sequence=1.
29. Benova L, Dennis ML, Lange IL, Campbell OMR, Waiswa P, Haemmerli M, et al. Two decades of ante-
natal and delivery care in Uganda: a cross-sectional study using Demographic and Health Surveys.
BMC Health Serv Res. 2018; 18(1):758. https://doi.org/10.1186/s12913-018-3546-3 PMID: 30286749
30. Society of Obstetricians and Gynaecologists of Canada. Advances in Labour and Risk Management.
ALARM course manual. 22nd edition. Ottawa: Society of Obstetricians and Gynaecologists of Canada;
2015.
31. American Academy of Family Physicians. Advanced Life Support in Obstetrics (ALSO). Leakwood
(KS): American Academy of Family Physicians; 2019 [cited 2019 Jan 25]. https://www.aafp.org/cme/
programs/also.html.
32. Ameh CA, van den Broek N. Making it happen: training health-care providers in emergency obstetric
and newborn care. Best Pract Res Clin Obstet Gynaecol. 2015; 29(8):1077–91. https://doi.org/10.1016/
j.bpobgyn.2015.03.019 PMID: 25911056
33. University of Zambia Department of Obstetrics & Gynecology. Protocol and guidelines. Lusaka: Uni-
versity of Zambia; 2014.
National policies and care provision in pregnancy and childbirth for twins
PLOS Medicine | https://doi.org/10.1371/journal.pmed.1002749 February 19, 2019 18 / 19
34. Kenya Ministry of Public Health and Sanitation, Kenya Ministry of Medical Services. National guidelines
for quality obstetrics and perinatal care. Nairobi: Ministry of Public Health and Sanitation.
35. Bellizzi S, Sobel H, Betran AP, Temmerman M. Early neonatal mortality in twin pregnancy: findings
from 60 low- and middle-income countries. J Glob Health. 2018; 8(1):010404. https://doi.org/10.7189/
jogh.08.010404 PMID: 29423189
36. Robson M, Hartigan L, Murphy M. Methods of achieving and maintaining an appropriate caesarean sec-
tion rate. Best Pract Res Clin Obstet Gynaecol. 2013; 27(2):297–308. https://doi.org/10.1016/j.
bpobgyn.2012.09.004 PMID: 23127896
37. Tapia V, Betran AP, Gonzales GF. Caesarean section in Peru: analysis of trends using the Robson
Classification System. PLoS ONE. 2016; 11(2):e0148138. https://doi.org/10.1371/journal.pone.
0148138 PMID: 26840693
38. Chong C, Su LL, Biswas A. Changing trends of cesarean section births by the Robson Ten Group Clas-
sification in a tertiary teaching hospital. Acta Obstet Gynecol Scand. 2012; 91(12):1422–7. https://doi.
org/10.1111/j.1600-0412.2012.01529.x PMID: 22897799
39. Kankoon N, Lumbiganon P, Kietpeerakool C, Sandkomkamhang U, Betra´n AP, Robson M. Cesarean
rates and severe maternal and neonatal outcomes according to the Robson 10-Group Classification
System in Khon Kaen Province, Thailand. Int J Gynecol Obstet. 2018; 140(2):191–7. https://doi.org/10.
1002/ijgo.12372 PMID: 29094345
40. Jahn A, Kowalewski M, Kimatta S. Obstetric care in southern Tanzania: does it reach those in need?
Trop Med Int Health. 1998; 3(11):926–32. PMID: 9855407
41. Kowalewski M, Jahn A, Kimatta SS. Why do at risk mothers fail to reach referral level care? Barriers
beyond distance and cost. Afr J Reprod Health. 2000; 4:100–9. https://doi.org/10.2307/3583247 PMID:
11000713
42. Starrs A. The safe motherhood action agenda: priorities for the next decade. New York: Family Care
International; 1997.
43. Goldenberg R, Nathan R, Swanson D, Saleem S, Mirza W, Esamai F, et al. Routine antenatal ultra-
sound in low- and middle-income countries: first look—a cluster randomised trial. BJOG. 2018; 125(12):
1591–9. https://doi.org/10.1111/1471-0528.15287 PMID: 29782696
44. United Nations. Sustainable Development Goals. New York: United Nations; 2015 [cited 2018 Nov 29].
https://sustainabledevelopment.un.org/sdgs.
45. Every Woman Every Child. The global strategy for women’s, children’s and adolescents’ health (2016–
2013). New York: United Nations; 2017 [cited 2018 Aug 24]. http://www.everywomaneverychild.org/wp-
content/uploads/2017/10/EWEC_GSUpdate_Brochure_EN_2017_web.pdf.
46. Haws RA, Mashasi I, Mrisho M, Schellenberg JA, Darmstadt GL, Winch PJ. “These are not good things
for other people to know”: how rural Tanzanian women’s experiences of pregnancy loss and early neo-
natal death may impact survey data quality. Soc Sci Med. 2010; 71(10):1764–72. https://doi.org/10.
1016/j.socscimed.2010.03.051 PMID: 20541305
47. Salasibew M, Filteau S, Marchant T. Measurement of breastfeeding initiation: Ethiopian mothers’ per-
ception about survey questions assessing early initiation of breastfeeding. Int Breastfeed J. 2014; 9(1):
13. https://doi.org/10.1186/1746-4358-9-13 PMID: 25180042
National policies and care provision in pregnancy and childbirth for twins
PLOS Medicine | https://doi.org/10.1371/journal.pmed.1002749 February 19, 2019 19 / 19
